
EuropSisches Patentamt 
European Patent Office 
Office europeen des brev ts 




@ Publication number: 0 679 961 A2 



EUROPEAN PATENT APPLICATION 



@ Application number : 95302755.4 
(§) Date of filing : 25.04.95 



©IntCI. 8 : G03G15J20 



(30) Priority: 25.04.94 JP 107417/94 

(43) Date of publication of application : 
02.11.95 Bulletin 95/44 

© Designated Contracting States : 
DE GB NL 

(n) Applicant : NEC Corporation 
7-1, Shiba 5-chome 
Minato-ku, Tokyo 108-01 (JP) 



72) Inventor : Yamaguchl, Chlseki 
c/o NEC Corp., 
7-1 Shiba 5-chome 
Minato-ku, Tokyo 108-01 (JP) 

g) Representative : Abnett, Richard Charles 
REDDIE & GROSE 
16 Theobalds Road 
London WC1X 8PL (GB) 



(g) A fixing device which utilizes heat generated by electromagnetic induction. 

@ A fixing device comprises a heat roller (201) 
constructed from a material which generates 
heat by eddy currents, an induction heating 
element (207 ; 270) which causes the heat roller 
to generate the eddy currents by electromagne- 
tic induction, and a pressing roller (202) for 
pressing a ink material-applied recording 
medium (2) against the heat roller. The induc- 
tion heating element comprises an arc-section 
insulating support (208; 272) placed adjacent 
to the surface of the heat roller, and a conduc- 
tive line (209;271) through which flows a drive 
current which causes electromagnetic induc- 
tion resulting in the passage of the eddy cur- 
rents. The heat roller is excited by the magnetic 
flux provided by the passage of the drive cur- 
rent through the conductive line of the induc- 
tion heating element, thereby generating eddy 
currents. The eddy currents cause Joule heat 
which heats the heat roller. 
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BACKGROUND OF THE INVENTION 

Field of The Invention 

The present invention relates to a fixing device 
which is used for electrophotographic image forming 
apparatuses to fix an ink material such as toner on a 
recording medium on which the material has been ap- 
plied, and particularly to a fixing device for fixing a ink 
material on a recording medium by heating and press- 
ing. 

Description of The Prior Art 

In most image forming apparatuses based on 
electrophotography, including copying machines, las- 
er printers, etc., an ink material such as toner is ap- 
plied to a recording medium directly or by means of a 
photoconductor, and such apparatuses are equipped 
with a fixing device for processing the ink material to 
fix it on the recording medium. Atypical conventional 
fixing device is one which utilizes heat pressure fixa- 
tion, that is, fixation by heat and pressure. 

This heat pressure fixing device is equipped with 
a heat roller which generates heat and a press roller 
which contacts with the heai roller under a given pres- 
sure. Fig. 1 is a cross sectional view of a representa- 
tive conventional heat pressure fixing device. In the 
drawing, the heat roller 301 A is constructed from a 
heat-resistant, thin-walled, cylindrical drum, and an 
arc-like support guide 312 is placed inside the heat 
roller 301 A along the area of contact between the heat 
roller 301 A and press roller 302. A linear heating ele- 
ment 311 partially lines the inner surface of the arc- 
like support guide 31 2 while supported thereon. A pa- 
per guide 6 is arranged extending along the feed path 
for the sheet 2 as a recording medium, and a pair of 
discharge rollers 305 and 306 are placed downstream 
from the heat roller 301 A and press roller 302 in such 
a manner that the pair of discharge rollers are pressed 
against each other. The heat roller 301 A is equipped 
with a cleaning pad 308, a temperature sensor 310 
and a release claw 309. The bearing section 303 of 
the press roller 302 is provided with a press spring 
304 which functions as a pressure source. 

When the heat roller 301A and press roller 302 
are rotated in the direction indicted by the shown ar- 
row, the sheet 2 with ink material to be fixed applied 
on its surface facing the heat roller 301 Amoves along 
the paper guide 6 and passes between the two rollers 
301 A and 302. Here, the ink material is f ixed by being 
heated by the linear heating element 311 and pressed 
against the surface of the sheet The sheet with the 
f ixed ink material is then conveyed by the discharge 
rollers 305 and 306 and discharged through an outlet 
(not shown). In addition, the temperature sensor 310 
detects the temperature of the heat roller 301 A, and 
controls the amount of current to be fed to the linear 



h ating element 311 as the heating source thereby 
controlling the heat roller 301 A to a given tempera- 
ture. Further, the cleaning pad 308 is provided to 
clean the surface of the heat roller 301 A, and the re- 
5 lease claw 309 is placed to prevent the sheet from 
wrapping the heat roller 301 A. Heating of only por- 
tions of the heat roller 301 A which come in contact 
with the linear heating element 311 provides the ad- 
vantages of increased thermal efficiency and short- 
to ened warm-up time. 

With this type of fixing device, however, since it 
is necessary to heat the drum-like heat roller 301 A at 
a low temperature to a given temperature in a short 
time by the heat generated by the linear heating ele- 
15 ment 311, the linear heating element 311 must be a 
high-calorie type which becomes a bar against lower- 
ing in power consumption. 

Another possible problem is lower heating effi- 
ciencies due to direct outward radiation of part of the 
20 heat generated by the linear heating element 311 
which is expended without heating the heat roller 
301A. 

In addition, it is required to control the linear heat- 
ing element 311 to a uniform temperature along its 

25 lengthwise direction because of direct influence of va- 
riations in temperature of the linear heating element 
311 upon the f ixation. Thus, there is presented the ad- 
ditional problem of difficult preparation and control of 
the linear heating element 311 due to required uni- 

30 formity during the manufacturing process and tem- 
perature control with high accuracy during the oper- 
ation. 

Therefore, recently attention has been centered 
on heat pressure type fixing devices which do not use 

35 heating elements such as linear heating elements. 
This type of f wing device is designed to fix an ink ma- 
terial on a sheet by electromagnetic induction heat- 
ing, and are disclosed in Japanese Examined Patent 
Application Publication HEI No. 5-9027 and Japa- 

40 nese Examined Patent Application Publication HEI 
No. 4-731 55. The f being device described in Japanese 
Examined Patent Application Publication HEI No. 5- 
9027 is equipped with a heat roller arranged in a 
closed magnetic circuit constructed from an excita- 

45 tion core and an auxiliary core, and is designed so 
that the heat roller is heated by Joule heat which is 
generated by eddy currents produced by a magnetic 
flux through the heat roller in its width direction. On 
the other hand, the fixing device described in Japa- 

50 nese Examined Patent Application Publication HEI 
No. 4-73155 comprises a closed magnetic circuit 
which is constructed from a looping magnetic mem- 
ber which surrounds the heat roller. The magnetic 
member is composed of a laminated core. An excita- 

55 tion coil is rolled around the magnetic member inside 
the heat roller so that the heat roller in the closed mag- 
netic circuit undergoes induction heating by applica- 
tion of an AC signal to the xcitation coil. 
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Th aforementioned electromagnetic induction 
heating typ of fixing device, however, requires 
placement of coiled laminated cores both inside and 
outside the heat roller, and this requires to upsize the 
diameter of the heat roller and eventually the fixing 
device since the cores themselves are large. An ad- 
ditional drawback is that the cores are heavy. 

Furthermore, with the fixing device, it is difficult 
to accomplish local heating of the heat roller; partic- 
ularly if it fails to heat the area of contact between the 
heat roller and press roller in a concentrated manner. 

SUMMARY OF THE INVENTION 

The invention is defined in the independent 
claims below, to which reference should now be 
made. Advantageous features of the invention are set 
forth in the dependent claims. 

Preferred embodiments of the invention are de- 
scribed in more detail below. These preferred em- 
bodiments take the form of a fixing device which com- 
prises a heat roller constructed from a material which 
generates heat by eddy currents; an induction heat- 
ing element which causes the heat roller to generate 
the eddy currents by electromagnetic induction; and 

_ . ■ <» M «ceinn 9 ink matprial-aDDlied 

a pressing meinuei iwi - ■ - 

recording medium against the heat roller. The induc- 
tion heating element comprises an insulating support 
having a curved surface which curves along the sur- 
face of the heat roller and is placed adjacent to the 
surface; and a conductive line secured to the insulat- 
ing support along the curved surf ace. A drive current 
is supplied to the conductive line to generate magnet- 
ic flux resulting in the passage of the eddy currents. 
The heat roller is excited by the magnetic flux prov.d- 
ed by the passage of the drive current through the 
conductive line of the induction heating element, 
thereby generating eddy currents. These eddy cur- 
rents cause Joule heat which heats the heat roller. 
The drive current is an AC signal at a frequency rang- 
ing from 1 0 Hz to 50 KHz. The temperature of the heat 
roller may be controlled by a control circuit which con- 
trols the flow of the drive current applied to the con- 
ductive line. The induction heating element may be 
adjacent to either the outer or inner surface of the 
heat roller. Here, "adjacent" includes both "in contact 
with" and "spaced slightly"; the state matching the lat- 
ter definition is preferred. The conductive line may be 
embedded in the inside of the insulating support or 
secured to its surface. The conductive line is prefer- 
red to be a spiral line for the efficient generation of 
eddy currents. 

The insulating support may be an arc-shaped 
plate and width on the order of several millimeters ac- 
cording to the present invention, thus making it pos- 
sible to accomplish miniaturization and weight reduc- 
tion of fixing devices. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and advantages of th 
present invention will become more apparent when 
5 the following description is read in conjunction with 
the accompanying drawings, wherein: 

FIG. 1 is a cross sectional view of a representa- 
tive conventional fixing device; 
FIG. 2 is a schematic view of a laser printer using 
to the fixing device according a first embodiment of 

the present invention; 

FIG. 3 is a cross sectional view of the fixing de- 
vice according to the first embodiment of the 
present invention; 
15 FIG. 4 is a right side view of the fixing device 

shown in FIG. 3; 

FIG. 5 is a perspective view of an induction heat- 
ing element which is used for f ixing devices of the 
type shown in FIG. 3; 
20 FIG. 6 is a cross sectional view which shows the 

principle of electromagnetic induction by the in- 
duction heating element shown in FIG. 5; 
FIG. 7 is a perspective view which shows another 
example of the induction heating element shown 

25 in FIG. 5; 

FIG. 8 is a circuit diagram which shows a power 
supply for induction heating which drives iim in- 
duction heating element shown in FIG.7; 
FIG. 9 is a cross sectional view of the fixing de- 

30 vice according to a second embodiment of the 

present invention; and 

FIG. 10 is a right side view of the fixing device 
shown in FIG. 9. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 



FIG.2 is a schematic view of a laser printer using 
the fixing device according to a first embodiment of 

40 the present invention. The laser printer shown in the 
drawing comprises an image forming device 100 con- 
sisting mainly of a photoconductordrum 1 and a f ixing 
device 200 which fixes, thermally under pressure, to- 
ner, an ink material, applied to the surface of a sheet 

45 2 by the image forming device 1 00. The image form- 
ing device 100 has a charging section 101, an expos- 
ure section 102, a development section 103, a trans- 
fer section 104 and a cleaning section 105 which are 
arranged around a photoconductor drum 1. The 

so charging section charges the surface of the photo- 
conductor drum 1. The exposure section 102 scans 
the surface of the photoconductor drum 1 with laser 
light 4 for exposure to the light in a given pattern to 
form a latent image. The development section 1 03 de- 

55 velops the latent image formed on the surface of the 
photoconductor drum 1 by applying toner 3 thereto. 
The transfer section 104 transfers the developed im- 
age of the toner 3 to the surface of the sheet 2 which 
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is I d from a paper f eding cassette 5 by a paper 
guide 6. After transferring, th residual toner is re- 
moved from the surface of the photoconductor drum 
1 by the cleaning section 1 05. The sheet 2 with the to- 
ner 3 attached thereon is conveyed to the f ixing de- 
vice 200. 

As shown in FIG. 3 and FIG. 4, the fixing device 

200 comprises a parallel arrangement of a heat roller 

201 as the heating member and a press roller 202 
which are in contact with each other in their radial di- 
rection. The heat roller 201 is driven to rotate in the 
direction indicated by the arrow shown in FIG. 2 by a 
rotation drive mechanism 215 (FIG. 4). On the other 
hand, the press roiier 202 is pressed against the sur- 
face of the heat roller 201 along their radial direction 
by press springs 204 provided at each of a pair of 
bearing sections 203, and is driven to rotate by the ro- 
tation of the heat roller 201 . Then, the sheet 2 with to- 
ner to be fixed applied on its surface is inserted and 
passed between the two rollers 201 and 202, during 
which passage the toner is f ixed by being heated by 
the heat roller 201 while being pressed by the press 
roller 202. This toner-fixed sheet 2 is then sent to an 
outlet 7 (see FIG. 2) by a pair of discharge rollers 205 
and 206 for ejection. 

— . _ . . II <■»/■»«« K« fnrmoH ftfa fTtotSlI CI J f"ih 

I lie i lean unci ■ 

as carbon steel, copper, brass, aluminum or the like, 
and preferably of carbon steel with a high generation 
eff iciency of Joule heat in order to increase the induc- 
tion heating efficiency which will be described later. 
An induction heating element 207 is provided along 
the outer circumference of the heat roller 201 except 
the area of its contact with the press roller 202. The 
induction heating element 207 comprises an insulat- 
ing support 208 which curves along the outer circum- 
ference of the heat roller 201 and an induction coil 209 
for induction heating of the heat roller 201 , disposed 
under the curved inner surface of the insulating sup- 
port 208, and the induction heating element 207 is 
placed in contact with or spaced very slightly from the 
outer surface of the heat roller 201. The induction 
heating element 207 is anchored in the laser printer 
by means of supporting members 217 and 218 (FIG. 
4). In order not to generate eddy currents through the 
insulating support 208 itself and also not to cause 
shorting of the induction coil 209, the support 208 is 
formed of a metalloid material, specif ically a ceramic 
material in the present embodiment The surface of 
this insulating support 208 is coated with a fluorine 
plastic to provide reusability from the ink material 
toner. 

The induction coil 209 is embedded inside the in- 
sulating support 208. As shown in FIG. 4, this induc- 
tion coil 209 comprises a small-diameter conductive 
wire or film extending along the semi-cylindrical, 
curved surface of the insulating support 208. in a gen- 
erally spiral arrangement over the entire width of the 
insulating support 208. Here, the induction coil 209 is 



arranged so that spacings betw en lines of the induc- 
tion coil 209 decrease toward th two lengthwis 
ends of the insulating support 208. This induction coil 
209 is energized by a power supply 210 for induction 
5 heating via lead wires L1 and L2. At first glance of 
FIG. 5, the induction coil 209 appears to be formed on 
the surface of the insulating support 208, but is ac- 
tually embedded in the insulating support 208 as de- 
scribed above. 

10 An explanation will now be given regarding a 

method of manufacturing the induction heating ele- 
ment 207. First, a raw ceramic to be baked is placed 
on a semi-cylindrical mold and shaped as an insulat- 
ing support and then an induction coil 209 is arranged 
15 or printed on its surface. Thereafter, the induction coil 
209 is covered with raw ceramic to be embedded 
therein. Finally, the raw ceramic is baked to complete 
an induction heating element 207. According to an- 
other manufacturing method, an induction coil 209 
20 may be sandwiched between baked ceramics and se- 
cured between them with an insulating adhesive. 

As is shown in FIG. 3, the heat roller 201 is equip- 
ped with a temperature sensor 211 for detecting the 
temperature of the heat roller 201, The temperature 
25 sensor211 islocated in a portion of the circumference 
of the heat roller 201 , more specif ically, at a position 
downstream from the heat roller 201 of the induction 
heating element 207 in the direction of its rotation. 
Outputs of detection by the temperature sensor 211 
30 are fed to a power supply control circuit 212. The pow- 
ersupply control circuit21 2 controls the power supply 
210 so that the power to be fed to the induction coil 
209 is varied on the basis of the temperature of the 
heat roller 201. That is, the power supply control sec- 
35 tion 21 2 controls the temperature to a certain degree 
by decreasing the power when the temperature of the 
heat roller is higher and increasing the power when its 
temperature is lower. 

Furthermore, a cleaning pad 213 is placed down- 
40 stream from the heat roller 201 in the direction of its 
rotation, in contact with the surface of the heat roller 

201 for its cleaning, and placed adjacent to the pad 
213 is a release claw 214 the tip of which is in slight 
contact with the surface of the heat roller 201 . 

45 In FIG. 3 and FIG. 4, when the heat roller 201 is 

rotated in the direction of the arrow shown in FIG. 3 
by the rotation drive mechanism 215, the press roller 

202 pressed against it by the press spring 204 is driv- 
en to rotate by the roller 201. The temperature sensor 

so 211 detects the surface temperature of the heat roller 
201 and an output of the sensor is supplied to the 
power supply control circuit 212. When the power 
supply control circuit 212 finds out that the detected 
temperature is lower than a given temperature, an al- 

55 ternating current is supplied to the induction coil 209 
from the power supply 210 for induction heating. The 
f r quency of th alternating current ranges from 100 
Hz to 50 KHz, and preferably is 1-10 KHz. This alter- 
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nating current produc s an alternating flux F across 
the induction coil 209 and heat roll r 201, as shown 
in FIG. 5. The alternating flux F excites the heat roller 
201 to generate eddy currents I through the heat roller 
201. Generation of the eddy currents I through the 5 
heat roller 201 causes production of Joule heat which 
heats the heat roller 201 . This means that the temper- 
ature of the heat roller 201 is increased by electro- 
magnetic induction heating. 

The temperature of the heat roller 201 is in- 10 
creased by the induction heating element 207 during 
rotation of the heat roller 201 . When the temperature 
sensor 211 finds out that the surface temperature of 
the heat roller 201 is increased to a given tempera- 
ture, the power supply control circuit 212 controls the 15 
output of the power supply 210 for induction heating 
so as to maintain the surface of the heat roller 201 at 
the given temperature. 

Then, as the heat roller 201 further rotates, the 
surface of the heat roller 201 is cleaned by the clean- 20 
ing pad 213 and then heated again for use in the next 
fixation. 

When the sheet 2 has passed the area of contact 
between the heat roller 201 and press roller 202 and 
moved toward the cleaning pad 213 along the heat 25 
roiier 2Gi, ihe sheet is separated from the heat roHer 
201 by the release claw 214 and moves toward the 
discharge rollers 205 and 206. 

As mentioned above, since the fixing device 200 
is designed so that the heat roller 201 generates heat 30 
by electromagnetic induction heating, only a mini- 
mum amount of heat is directly radiated outside the 
induction heating element 207, and therefore most of 
the power supplied to the induction coil 209 is utilized 
to increase the temperature of the heat roller 201 for 35 
increased heating efficiency. In addition, the heat by 
the induction heating is generated only in the outernal 
surface of the heat roller 201, and the outernal sur- 
face which is in contact with the sheet 2 allows speedy 
increase in temperature and thus shortening of the 40 
warm-up time, Furthermore, since the heat is gener- 
ated in a region immediately upstream from the area 
where the sheet 2 is heated, the generated heat may 
be utilized effectively to heat the sheet; the heat may 
be used at increased efficiencies in this way, Further- 45 
more, since the induction heating element 207 may 
be formed with a thickness on the order of several mil- 
limeters, and no cores are used, its miniaturization 
and weight reduction may be achieved. 

Additionally, since the induction coil 209 is ar- so 
ranged so that the spacings between the lines of the 
induction coil 209 decrease toward the two length- 
wise ends of the insulating support 208, temperature 
at the two lengthwise ends of the surface of the heat 
roller 201 is higher than at the central section. This 55 
design prevents gr ater deer ase in temperatur at 
the two ends of the surface of the heat roller 201 than 
at its central section due to radiation of heat through 



the two ends, and thus a uniform temperature may be 
established throughout to accomplish ven and sta- 
ble fixation. 

Different from the conventional linear heating 
elements, the heating element according to the pres- 
ent invention does not require the temperature con- 
trol for the respective heating elements arranged 
along the lengthwise direction and may be free from 
the problem of difficult manufacturing and control. 

Furthermore, since no heating element is located 
inside the heat roller 201 , not only may the job of as- 
sembling the heat roller 201 be simplified, but the 
heat roller 201 may also be constructed with a small- 
diameter, thus allowing downsizing of the fixing de- 
vice 200 and laser printers containing it 

The induction coil 209 of the induction heating 
element 207 is not required to be embedded in the 
ceramic insulator 208; it may be formed on the sur- 
face of the insulating support 208 which is opposite 
the heat roller 201 . In this case, the induction coil 209 
may be covered with an adhesive, resin or the like to 
secure the induction coil 209. The induction coil 209 
may be provided with coil groups separately for a plur- 
ality of regions of the insulating support 208. For ex- 
ample, in the case of the induction heating element 
207B shown in FIG. 6. induction coils 209a through 
209c are separately formed on the central section 
and the two end sections of the surface of the insu- 
lating support 208, and power is selectively supplied 
to the respective coils 209a through 209c. With this 
construction, in cases where a small-width sheet is 
used as the sheet 2 (FIG. 3), for example, f txation is 
accomplished successfully by heating only the cen- 
tral section of the heat roller 201 by the current pass- 
ing through the associated central heating coil 209a, 
without wasting power due to heating of the two end 
sections of the heat roller 201. 

FIG. 8 is a circuit diagram of the power supply 210 
for induction heating and induction coils in cases 
where the induction heating element 207 B shown in 
FIG. 7 is used. In FIG. 8, the power supply 210 for in- 
duction heating is provided with a power supply circuit 
21 OA for feeding AC power only to the induction coil 
209a, or to all the induction coils, switches 21 0B and 
21 0C, and a switching control circuit 21 0D which con- 
trols switching between the switches 21 0B and 21 0C. 
The switches 21 0B and 210C connect the induction 
coil 209a to the output lines L1 and 12 of the power 
supply circuit 21 OA or to the induction coils 21 0b and 
210c. This connection establishes selective connec- 
tion of the output lines L1 and 12 to either induction 
coil 209a or a series circuit consisting of induction 
coils 209a through 209c. The switching control circuit 
21 0D generates control signals C1 and C2 for switch- 
ing between the switches 21 0B and 21 0C, in re- 
sponse to a sheet siz signal P indicating the sheet 
size. 

More concretely, in cases where the sheet size is 
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indicated to b small, the switching control circuit 
21 0D controls the switches 210B and 21 0C so that 
the induction coil 209a should be directly connected 
to the output lines L1 and L2, and as a result only the 
induction coil 209a receives power via the power sup- s 
ply circuit 210A. This power is naturally lowerthan the 
power to be fed to drive al) the induction coils. Power 
may be saved in this manner. On the other hand, in 
cases where the sheet size is indicated to be large, 
the switching control circuit 21 0D controls the 10 
switches 21 OB and 21 0C so that the series circuit con- 
sisting of the induction coils 209a through 209c 
should be connected to the output lines L1 and 12, 
and as the result ail the induction coils receive power 
via the power supply circuit 21 OA. is 

In this way, the level of power to be suppled from 
the power supply circuit 21 OA is varied on the basis 
of the sheet size signal P, that is, the power supply cir- 
cuit 21 OA reduces the power of the drive signal in ac- 
cordance with a reduction of the size. 20 

The power supplied from the power supply circuit 
21 OA is controlled by the output of the power supply 
control circuit 212, and the power varies depending 
on outputs from the temperature sensor 211 shown in 
Fig. 3. 25 

The 'j go of the pov/er supply 210 for induction 
heating is not restricted to the circuit of FIG. 8. For ex- 
ample, plurarity of power supply circuits may be pro- 
vided separately for supplying power to the respective 
induction coils 209a to 209c, and the power supply 30 
circuit to be energized may be selected in response 
to the sheet size signal P. 

FIG. 9 is a cross sectional view which shows the 
fixing device according to a second embodiment of 
the present invention, and FIG. 10 is a front view 35 
thereof. This embodiment differs from the one shown 
in FIG. 3 and FIG. 4 with respect to the position of 
each of the induction heating element 270 and tem- 
perature sensor 221 Components other than the in- 
duction coils are constructed in almost the same 40 
manner as the corresponding components in the pre- 
ceding embodiment. 

The induction heating element 270 is placed in 
the heat roller 201 and located near the area of con- 
tact between the heat roller 201 and press roller 202. 45 
The curved surface of the insulating support 272 of 
the induction heating element 270 faces the inner sur- 
face of the heat roller 201 with a slight space or con- 
tacts therewith. As shown in FIG. 10, the two ends of 
the induction heating element 270 in the direction of so 
the axis of the heat roller 201 are secured to the laser 
printer of FIG. 2 via support members 218 and 219. 
The temperature sensor 230 extends through the in- 
duction heating element 270 to the vicinity of the heat 
roller 201 to detect its temperature. Lead wires con- 55 
nected with the induction coil 271 and temperature 
sensor 230, respectiv ly, are drawn out through the 
end faces of the heat roller 201 and connected to the 



power supply 210 for induction heating and power 
supply control circuit 212. 

In FIG. 10, a screw section 220 is formed at one 
end on the circumference of the heat roller 201. This 
screw section is connected to a rotation drive source 
222 via a gear 221. Even if the heat roller 201 rotates, 
the induction heating element 270 does not rotate. 

In the second embodiment, since the induction 
heating element 270 is located adjacent to the fixing 
section, eddy currents are generated near the fixing 
section of the heat roller 201. Accordingly, Joule heat 
produced by the eddy currents are directly fed to the 
fixing section to establish high accuracy control of the 
fixing temperature. 

The frequency of the alternating current to be ap- 
plied to the induction coil 271 may range from 100 Hz 
to 50 KHz, and is set to the lowest possible level within 
this range. This is because, if the frequency is higher, 
only the inner surface of the heat roller 201 is heated 
and thus, the heat does not conduct to the contact 
area between the heat roller 201 anf press roller 202. 

The present invention is not restricted to the em- 
bodiments explained above and embraces all possi- 
ble changes and modifications of the respective 
requisite constituents enumerated in the appended 
claims. For example, the induction coils of the induc- 
tion heating element may be wires or conductive 
films. In addition, although the cross section of the in- 
duction heating element is shaped as an arc accord- 
ing to the second embodiment, circle-section cylindri- 
cal induction heating element may also be used. Fur- 
thermore, the temperature sensor may be located in- 
side the press roller to detect the temperature near 
the f ixing section. The heat roller may be formed of 
any material which is heated by the eddy currents. 

In the first and second embodiments, a power 
supply for induction heating is used as the drive circuit 
for generating a signal which triggers electromagnet- 
ic induction. The drive circuit, however, is not required 
to be a separate power supply circuit and may be a 
drive circuit which generates AC signals by means of 
power fed from another power supply circuit. Here, 
the power fed from another power circuit may be eith- 
er direct or alternating. 



Claims 

1. A f being device for f being an ink material on a re- 
cording medium (2) by heating and pressing the 
recording material with said ink material applied 
thereon, which comprises: 

a heat roller (201) constructed from a ma- 
terial which generates heat by eddy currents; 

an induction heating element (207, 270) 
which causes said heat roller to generate said 
eddy currents in said heat roller by electromag- 
netic induction; and 
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pr ssing means (202) for pressing said re- 
cording medium against said heat roller, 

characterised in that, said induction heat- 
ing element (207, 270) comprises: 

an insulating support (208, 272) having a 5 
curved surface which curves along a surface of 
said heating roller and is placed adjacent to the 
surface of said heat roller; and a conductive line 
(209, 271) which is secured to said insulating 
support along said curved surface, said conduc- 10 
tive line being provided with a current which caus- 
es said electromagnetic induction. 

The fixing device as claimed in claim 1, wherein 
said curved surface of said insulating support 15 
(208) faces to an outer surface of said heat roller. 

The fixing device as claimed in claim 1 , wherein 
said curved surface of said insulating support 
(272) faces to an inner surface of said heat roller. 20 

The fixing device as claimed in claim 3, wherein 
said induction heating element (270) is placed 
near a contact area between said heat roller (201 ) 
and said pressing means (202). 25 

The fixing device as claimed in claim 1 , wherein 
said conductive line (209, 271) is embedded in 
said insulating support (208, 272) 



6. The fixing device as claimed in claim 1 , wherein 
said conductive tine is secured to said curved 
surface of said insulating support. 

7. The fixing device as claimed in claim 1 , wherein 
said conductive line (209, 271) is a spiral conduc- 
tive line. 

8. The fixing device as claimed in claim 7, wherein 
said spiral conductive line (209, 271) is arranged 
so that spacings between respective lines of said 
spiral conductive line decrease toward the two 
lengthwise ends of said insulating support (208, 
272) 

9. The f being device as claimed in claim 1, wherein 
said insulating support (208, 272) is an arc-sec- 
tion insulating plate. 



10. A f being device for f being an ink material on a re- so 
cording medium (2) by heating and pressing the 
recording material with said ink material applied 
thereon, which comprises: 

a heat roller (201) constructed from a ma- 
terial which generates heat by eddy currents; 55 

an induction heating element (207, 270) 
which causes said heat roller to generate said 
eddy currents in said h at roller by electromag- 
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netic induction; 

a drive circuit (210) for feeding a drive sig- 
nal to said induction heating element (207, 270) 
to generate said electromagnetic induction; and 

pressing means (202) for pressing said re- 
cording medium against said heat roller, 

characterised in that, said induction heat- 
ing element comprises: 

an insulating support (208, 272) which 
curves along a surface of said heating roller and is 
placed adjacent to the surface of said heat roller, 
and a conductive line (209, 271) which is secured 
to said insulating support along said curved surface 
and to which said drive signal is supplied. 

11. The fixing device as claimed in claim 10, wherein 
said conductive line (209, 271 ) is a spiral line. 

12. The fixing device as claimed in claim 10, wherein 
said conductive line comprises a plurality of con- 
ductive line groups (209a, 209b, 209c) which are 
arranged along the lengthwise direction of said 
insulating support and are independent from 
each other, and said drive circuit supplies said 
drive signal to said conductive line group selected 
depending on a size of said recording medium. 

13. The fixing device as claimed in claim 12, wherein 
said drive circuit (210) comprises select means 
(21B, 210C, 210D) for selecting said conductive 
line group in accordance with the size of said re- 
cording medium, and supply means (21 OA) for 
supplying said drive signal to the selected con- 
ductive line group. 

14. The fixing device as claimed in claim 13, wherein 
said supply means (21 OA) reduces a power of 
said drive signal in accordance with a reduction 
of the size of said recording medium. 

15. The fixing device as claimed in claim 10, which 
further comprises: 

a temperature sensor (211, 230) for de- 
tecting the temperature of said heat roller heated 
by said eddy currents; and 

a control circuit (212) which controls the 
strength of said signal from said drive circuit 
(210), depending on the output of detection by 
said temperature sensor. 

16. The f being device as claimed in claim 10, wherein 
said drive signal is an alternating current whose 
frequency is ranged between 100 Hz and 50 KHz. 

17. The fixing device as claimed in claim 10, wherein 
said conductive line is configured to provide more 
concentrated heating towards the nds of said 
heat roller than in the central region thereof. 
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